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What is Claimed is : 

1. A method of identifying a compound having a selected property pf interest in 
a library of compounds, each of said compounds being bound to its respective 
solid support, and being produced by a unique reaction series composed of N 
reaction steps, wherein each compound is prepared from A component, and N 
is an integer from at least 1 to about 100, which compulses: 

a) dividing a population of solid supports having A least one type of a first 
functional group at the surface of said solua support selected from the 
group consisting of C0 2 H, OH, SH, NH 2 , NHR, CH 2 C1, CH 2 Br and CHN 2 , 
wherein R is a linear C,-C 9 alkyl groupy^nto M batches, wherein Mis an 
integer from at least 2 to about 25; 

b) coupling the M batches of solid support in a set of at least one reaction 
respectively with M different components so as to form a bond with the 
solid support via said first functional group, said components being 
independently protected or unprotected; 

c) adding to each batch, eimer prior to coupling step b), concurrently 
therewith, or subsequently to step b), from about 0.001 to about 0.5 molar 
equivalent of a spectrally distinguishable fluorophore tag associated 
uniquely with eaoh component, said tag being identified by its 
characteristic excitation wavelength(s), emission wavelength(s), excited 
state lifetime md emission intensity, said tag being activated so as to be 
capable of forming either a direct bond to the surface of the solid support, 
either via fne first or a second functional group which is protected or 
unprotected and is the same as or different from the first functional group 
bondetf to the component, or an indirect bond via a C,-C 9 linear or 
branched alkyl linker moiety which is either interrupted or uninterrupted 
bwat least one oxygen or nitrogen atom or a carbonyl, (C=0)NH or 
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NH(C=0) moiety, wherein whdn said second functional group is protected, 
said functional group is dewotected prior to forming said direct or indirect 
bond, said linker being /bonded to the second functional group at the 
surface of the solid support; and either 

recombining all M hatches, said recombining step being either prior to or 
subsequent to sten/e) and steps e) - g); or 

performing an assay capable of indicating that any compound in the library 
either while b^und to or cleaved from its solid support has the property of 
interest; 

collecting ipectral fluorescence data for each respective solid support so as 
to determine respective relative abundances of the fluorophore tags bound 
thereto^ and 

g) analysing the collected spectral fluorescence data by comparing the 
respective relative abundances of the fluorophore tags determined in step 
0/so as to determine the unique reaction series for the compound, thereby 
identifying the compound having the property of interest. 



0 



2. The metHpd of c#im 1 wherein the components are independently selected from 
the grouplconsisting of an amino acid, a hydroxyacid, an oligoamino acid, an 
oligopeptide, a saccharide, an oligosaccharide, a diamine, a dicarboxylic acid, 
an amine-Aibstituted sulfhydryl, a sulfhydryl-substituted carboxylic acid, an 
alicychc^aiialiphatic, a heteroaliphatic, an aromatic and a heterocyclic moiety. 

JV 

3. The metlK^^ldm 2 wherein the saccharide is a suitably protected D- or L- 
glucos^^^ctose/inositol, mannose, ribose, deoxyribose or fiicose. 



4. The method of claim 2 wherein the oligopeptide is an enkephalin, a 
vasopressin, an oxytocin, an atrial natrietic factor, a bombesin, a calcitonin, a 
parathyroid hormone, a neuropeptide Y or an endorphin, or a fragment thereof 
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comprising at least \20% of the components thereof, or an isosteric analogue 
thereof wherein independently NH(C=0) is replaced by NH(C=0)NH, 
NH(C=O)0,CH 2 (C=3) or CH 2 0; NH 2 is replaced by OH, SH, N0 2 or CH 3 ; 
CH 3 S is replaced by CH 3 (S=0) or CH 3 CH 2 ; indole is replaced by naphthyl or 
indene; hydroxyphenyl is replaced to tolyl, mercaptophenyl or nitrophenyl; 
and/or hydrogen in ai aromatic ring is replaced by chlorine, bromine, iodine or 
fluorine; C,-C 4 alkyl is replaced by partially or fully flourinated C,-C 4 alkyl. 



5. The method of clafin 
protease inhibitor, a 



2 wherein the oligopeptide is an ACE inhibitor, an HTV 

cytolytic oligopeptide or an antibacterial oligopeptide. 

y 

6. The method of clainl 2 wherein the aromatic is para-disubstituted benzene, 
biphenyl, naphthalefid orVithracene, either substituted or unsubstituted by 
linear or branched chain lowir alkyl, alkoxy, halogen, hydroxy, cyano or nitro. 

7. The method of claVrL^whefeiri the heterocyclic moiety is 2,6-disubstituted 
pyridine, thiophene,^-7Vdisj*tfstituted N-protected indole or 2,4-disubstituted 
imidazole, either subslifuted or unsubstituted by linear or branched chain lower 
alkyl, alkyl, halogen, hydroxy, cyano or nitro. 

8. The method of claim 1 whWein the solid support is a microsphere, a bead, a 
resin or a particle, and is Composed of a material selected from the group 
consisting of polystyrene, polyethylene, cellulose, polyacrylate, polyacrylamide, 
or preferably a silica to glass\bead. 



9. The method of clainTl whereiA the solid support is chemically modified by 
covalent attachment of eithena substituted or unsubstituted oligo- or 
polyethyleneglycol, which eitheA terminated or unterminated by an amine 
substituted by either hydroxytnethyl, chloromethyl, aminomethyl or 
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mercaptomethyl, wherein the functional group at the surface of the solid 
support is hydroxy, Ichlorine, NH 2 or SH, respectively. 

10. The method of cl^ftnl 1 wherein the assay is performed while the compound 
is cleaved from its solid support under conditions whereby the compound 
remains adsorbed to trie solid support. 

11. The method of claim I wherein the property of interest is binding affinity of 
a compound to a receritor, the assay is performed by determining a physical 
response to binding by\ 

a) first admixing with! the library of compounds a solution of a labelled 
receptor so as to resulltjn labelled receptor bound to at least one compound 
bound to a solid stipnortj 

b) removing the solution]^ support; and either 

c) washing the solid sujratfrti so as /ibstantially to remove non-bound labelled 
receptor, and stepn ai or 

d) measuring the physicSTfesponse due to bound labelled receptor so as to 
determine the binding affinity. 




12. The method of claim 1 1 wher&in the receptor is labelled by a fluorescent dye, 
a colored dye, radioisotope or an enzyme. 

13. The method of claim 11 wheVein the physical response is fluorescence 
emission, optical absorption or radioactivity. 

14. The method of cl^^Twherein the^omponents have a structure independently 
selected from the group consisting of: 
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— NH—cm-co— 

— p— CHR,-CO— 
NH— CHR,-C04- 



X~(CHR 1 , a --2- 7 {CR,4CR3) b -2-(CR 4 ) c -Y~ 



—X-(CHR 1 ) a - 2 -4 



— X— (CHR,) a — 2 




i R 2=CR 3 ) c — 2— (CRj, 




(CR 2 =CR 3 ) c -2-( C Rj <r |^^ 



Y— 



{CR 2 =CR3) C — 2—(CR 4 ), 




, and 



— X— (CHR,) a — 2 



(CR 2 =CRj) c — 2— (CRJ, 




Y— 
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wherein R„ R 2 , R 3 , R 4 , and R* are independently methyl, ethyl, linear or 
branched chiin C 3 -C 9 , phenyl, benzyl, benzoyl, cyano, nitro, halo, formyl, 
acetyl and linear or branched chain C 3 -C 9 acyl; wherein a, b, c, d and e are 
independently 0, 1, 2 or 3; wherein X, Y and Z are independently NH, O, S, 
S(=0), CO, (CO)O, O(CO), NH(C=0) or (C=0)NH; and wherein W is 
independently N, O or S. 



15. The method oif claifh 1 wherein at least one component is an amino acid, 
bearing a protected or unprotected group which is capable of participating in 
a further reaetiohlpf-CoBpJing step and is nitrogen, said protecting group being 
selected fro^nl^p^oupj consisting of N-a-fluorenylmethyloxcarbonyl, t- 
butyloxycamonyl^t-am^Ibxycarbonyl, (trialkyisilyl) ethyloxycarbonyl, t-butyl 
and benzyl. 



16. The method of cfaim\l wherein the fluorophore tag represents a bit of a binary 
code, and comprises Vero, one or more than one fluorescent dye, multiple 
fluorescent dyes, said \iye(s) being spectrally distinguishable by excitation 
wavelength, emission waVelength, excited-stated lifetime or emission intensity. 



17. The m 
adjustin 



18. The methoi 




claim 16 wherein emission intensity is distinguished by 
ration^oHhe relative quantities of each fluorophore. 

aim 17 wherein the ratio is 1:1, 2:1; 3:1 or 4:1. 



of claim 1 wherein the fluorophore tags are dyes selected from the 
ing of compounds with the chemical names: 
carbftxyp^ntyO-S'-ethyl-oxacarbocyanine-e^-disulfonic acid 
p^entyl)- 1 '-ethyl-3,3 ^3 f -te^^ 
nic acid 
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1 -(8-carboxypfentyl)- 1 '-ethyl-S^^'^'-tetramethyl-SH- 

benz(e)indQcarbocyanine-5,5\77 , -tetrasulfonic acid 
1 Ke<arboxypeAtyl)-l , -ethyl-3,33^3 , -tet^amethylindoca^bocyanine-5,5 , - 

disulfonic acid 
1 -(e-carboxypentil)- 1 -ethyl-S^^'^-tetramethyl-SH- 

benz(e)indodicWbocyanine-5,5 , ,7,T-tetrasulfonic acid 
1 -(e-caiboxypentyli 1 , -ethyl-33,3\3 , -tetrame%lindotricarbocyanine-5 

disulfonic acid \ 

and are activated as active esters selected from the group consisting of 
succinimidyl, sulfosuccinfanidyl, p-nitrophenol, pentafluorophenol, HOBt and 
N-hydroxypiperidyl. \ 



20. The method of clfim 1 wheram the fluorophore tags are dyes selected from the 
group consisting of compounds withytne chemical names: 

6-((4,4-difluoro-5J7-dimetnyl->^bora«3a,4a-diaza-s-indacene- 



6-((4,4-difluoro-5-phenyl»4-bora-3a,4a-diaza-s-indacene-3-propionyl) 

amino) hexanoic acid, \ 
6-((4,4-difluoro- 1 3-dimethyl^-(4-methoxyphenyl)-4-bora-3a, 

4a-diaza-s-indacene- 2-propionyl) amino)hexanoic acid, 
6-(((4-(4,4-difluoro-5-(2-thienyl)-4-bora-3a,4a-dia2a-s-indacene-3-yl) 

phenoxy) acetyl) amino)hexanoic acid, 
6-(((4,4^fluoro-5-(2-thienyl)^-bora-3a,4a-diaza-s-indacene-3-yl) 

styryloxy)acetyl) aminohexanpic acid, and 
6-(((4,4-difluoro-5-(2-pyrrolyl)^ 

styryloxy) acetyl)aminohexanoic acid, 
and are activated as active esters selected from the group consisting of 
succinimidyl, sulfosuccinimidyl, p-nitro&henol, pentafluorophenol, HOBt and 
N-hydroxypiperidyl. \ 




3-propionyl)aml 



Loic acid 
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21. The method of cIj 
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group consisting of compounds with the chemical structures: 



wherein the fluorophore tags are dyes selected from the 
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and are activated as active esteis selected from the group consisting of 
succinimidyl, sulfosuccinimidyl, p-^itrophenol, pentafluorphenol, HOBt and N- 
hydroxypiperidyl 



\ 



22. Thaihethod of clank 1 wherein the assay is performed by cleaving compounds 
frowfth^olid support while permitting diffusion through solution and binding 
to^^emtors, said receptors being arranged in proximity to each solid support. 



23. The method 
multiple sol 





wherein the fluorescence data are collected from 
!s using multi-spectral imaging methods. 



I of claim 1 wherein one of the fluorophore tags uniquely associated 
component or reaction comprises a ligand and a substance 
binding specifically to the ligand, said ligand being labelled with 
id attached in a post-assay reaction, said substance being 
5lid support and attached prior to, concurrently with, or 
tie coupling of the component, whereby the labelled ligand 
when bound t^ the substance indicates the presence of the preselected 
component. 
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25. The method of claim 1 wherein the solid support is a polymeric bead, and 
spectral fluorescence data is collected by 

a) forming either a static planar array or a dynamic planar array of beads; and 

b) obtaining a fluorescence image for each bead. 



26. The method of ciaim\25 wherein the planar array of beads is formed adjacent 
to the planar walls of^ sandwich flow cell and controlled by light-controlled 
electrokinetic means. 




27. The method of claim 25\wherein the planar array of beads is formed by using 



lically assembling and dissembling an array of 
>et^ee$ an electrode and an electrolyte solution, said 



an apparatus capable 
beads at an interface 
apparatus comprising 



i) 

ii) 

iii) 

iv) 
v) 



vi) 



an electrc 
a plurality ol 



ele 



?ads 



Dlyte solution and an interface therebetween 
located in said electrolyte solutions; 
said electrode being patterned to include at least one area of 
modified electrochemical properties; 

an illumination source which illuminates said electrode with a 
predetermined light pattern; 

an electric field generator which generates an electric field at said 
interface to cause the assembly of an array of beads in accordance 
with the predetermined light pattern and the electrochemical 
properties of said electrode; and 

an electric field removal unit which removes said electric field to 
cause the dissembly of said array of beads. 



28. The method of claim 25 wherein spectral fluorescence data are collected for 
the bead array by initially fonning a spatially encoded array of beads 
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suspended at an\ interface between an electrode and an electrolyte solution, 
comprising the following steps: 

i) providing an electrode and an electrolyte solution; 

ii) providing multiple types of particles, each type being stored in 
accordance with chemically or physically distinguishable particle 
characteristics in one of a plurality of reservoirs, each reservoir 
containing a plurality of like-type particles suspended in said 
electrolyte solution; 

iii) providing said reservoirs in the form of an mxn grid arrangement; 

iv) patterning \said electrode to define mxn compartments 
corresponding to said mxn grid of reservoirs; 

v) depositing^*gtfl[ droplets from said mxn reservoirs onto said 
con-espdndingMkx/i compartments, each said droplet originating 
from q(ne of sail reserv*urs and remaining confined to one of said 
mxn dompartmdtfts^hd each said droplet containing at least one 
partic 

vi) positioning a t6p electrode above said droplets so as to 
simultaneously contact each said droplet; 

vii) generating an electric field between said top electrode and said 
mxn droplets; 

viii) using said electric tield to form a bead array in each of said MxN 
compartments, each! said bead array remaining spatially confined 
to one of said mxn oroplets; 

ix) illuminating said mxn compartments on said patterned electrode 
with a predetermined llight pattern to maintain the position of said 
bead arrays in accordance with said predetermined light and the 
pattern of mxn compartments; and 

x) positioning said top dectrode closer to said electrode thereby 
fusing said mxn dropldb into a continuous liquid phase, while 
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each of said mxn bead arrays in one of the 
g mxn compartments. 



29. The method of clfini 28f wherein said compartments are hydrophilic and the 
remainder of saichete&trode surface is hydrophobic. 



30. The method of claim 1 wherein N is an integer from at least 2. 



31. The metitod of claim 1 wherein N is an integer from at least 4 to about 12. 



32. The methodW claim 1 wherein M is an integer from at least 4 to about 10 



33. The method yAf^cl^nsW wherein from about 0.01 to about 0.05 molar 
equivalent of a<spectraflly distinguishable fluorophore tag is added in step c). 



k compc 
;|dm 1. 



34. A compound having a selected property of interest as identified in accord with 
cl 



35. A chemical library prebared in accord with claim 1. 



36. An apparatus for identifying a compound having a select^property of interest 
in a library of compounds, each of said compoujras being bound to its 
respective solid support, and being produced by a unique reaction series 
composed of N reaction steps, wherein each^aid compound is prepared from 
a component, and N is an integer from at least 1 to about 100, said solid 
support being at least one particl^drray, said apparatus comprising: 

a) an electrode and an electrolyte solution having an interface therebetween, 

b) an electric field generator which generates an electric field at an interface 
between an electrojie and an electrolyte solution; 
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c) said electrode being patterned to modify the electrochemical properties m 
said electrode; / 

d) an illuminating source which illuminates said interface with a 
predetermined light pattern to control the movement of said panicles in 
accordance with said predetermined light pattern and the electrochemical 
properties of said electrode; / 

e) means for preparing said chemical library, which comprises: 

i) means for dividing a population of solid supports having at least 
one type of a first functional group at the Surface of said solid 
support selected from the group consisting of C0 2 H, OH, SH, 
NH 2 , NHR, CH 2 C1, CH 2 Br and CHN 2 , wherein R is a linear C r C 9 
alkyl group, into M batches, wherein Mis an integer from at least 
2 to about 25; / 

ii) means for coupling the M batche? of solid support in a set of at 
least one reaction respectively yfrith M different components so as 
to form a bond with the solid support via said first functional 
group, said components/ being independently protected or 
unprotected; / 

iii) means for adding to ^ach batch either prior to coupling step ii), 
concurrently therewith, or subsequently to step ii), from about 
0.001 to about OJT molar equivalent of a spectrally distinguishable 
fluorophore tag associated uniquely with each component, said tag 
being identified by its characteristic excitation wavelength(s), 
emission ywavelength(s), excited state lifetime and emission 
intensity, said tag being activated so as to be capable of forming 
eithep a direct bond to the surface of the solid support, either via 
lh& first or a second functional group which is protected or 
^unprotected and is the same as or different from said first 

/ functional group, a direct bond to the component which if 
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protected is priorly deprotected, or an indirect bond via a C/-C 9 , 
linear or branched alkyl linker moiety which is either interrupted 
or uninterrupted by at least one oxygen or nitrogen anom or a 
carbonyl, (C=0)NH or NH(C==0) moiety, whereiir when said 
second functional group is protected, said second fimctional group 
is deprotected prior to forming said direct or indirect bond, said 
linker being bonded to said second functiona^group at the surface 
of the solid support; and either / 

i v) means for recombining all M batches, Mid recombining step either 
being prior to or subsequent to step/v), and steps v)-vii); or, 

v) means for performing an assay/capable of indicating that any 
compound in the library eith^while bound to or cleaved from its 
solid support has the property of interest; 

vi) means for collecting spectral fluorescence data for each respective 
solid support so as to determine respective relative abundances of 
the fluorophore tegs bound thereto; 

vii) means for analyzing the collected spectral fluorescence data by 
comparing tne respective relative abundances of the fluorophore 
tags determined in step vi) so as to determine the unique reaction 
series for the compound, thereby identifying the compound having 
the property of interest. 

37. A method of identifying a compound having a selected property of interest in 
a library of compounds, each of said compounds being bound to its respective 
solid support, and being produced by a unique reaction series composed of N 
coupling or reaction steps, wherein each compound is prepared from 
components which are independently the same or different, and N\s an integer 
from at least 1 to about 100, which comprises: 
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a) dividing a population of solid supports having at least one type of a/first 
functional group at the surface of said solid support surface selected from 
the group consisting of C0 2 H, OH, SH, NH 2 , NHR, CH 2 C1, Ci5 2 Br and 
CHN 2 , wherein R is a linear C r C 9 alkyl group, into M batches/wherein M 
is an integer from at least 2 to about 50; / 

b) coupling the M batches of solid support in a set of at le^st one reaction 
respectively with M different initial components so as to/form a bond with 
the solid support via said first functional group, sai/a components being 
protected or unprotected at a group which is capable of participating in a 
further coupling step and orthogonally protejrted at non-participating 
group(s); / 

n c) adding to each batch either prior to coupling step b), concurrently 

therewith, or subsequently to step b), from about 0.001 to about 0.5 molar 
equivalent of a spectrally distinguishable fluorophore tag associated 
uniquely with each initial component or a reaction of step b), said tag 
being identified by its characteristic excitation wavelength(s), emission 
wavelength(s), excited state lifetime and emission intensity, said tag being 
activated so as to be capable^ of forming either a direct bond to the surface 
of the solid support, either via the first or a second functional group which 
is protected or unprotected and is the same as or different from said first 
functional group, a direct bond to the initial component which if protected 
is priorly deprotected, or an indirect bond via a C r C 9 linear or branched 
alkyl linker moiety which is interrupted or uninterrupted by either at least 
one oxygen /or nitrogen atom or a carbonyl, (C=0)NH or NH(C=0) 
moiety, said linker being bonded to said first functional group at the 
surface off the solid support, wherein when said second functional group is 
protected, said second functional group is deprotected prior to forming said 
direct or indirect bond; and either 
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d) recombining all M batches and cleaving any protecting group present at a 
group which is to participate in a further coupling step, said recombining 
step being either prior to or subsequent to step e), and stepy e)-h); or 

e) iteratively N - 1 times 

(1) dividing a population of solid supports into A/^batches, wherein 
M(N) depends on N and is an integer from at >feast 2 to about 25; 

(2) coupling the M(N) batches of solid support respectively with M(N) 
different components, wherein M(N) is yflie number of batches 
during the Mh step, said component/ being protected or not 
protected at a group which is capable/of participating in a further 
coupling step and orthogonally protected at a nonparticipating 
group(s); 

(3) adding to each batch either pri^r to coupling step (2), concurrently 
therewith, or subsequently to step (2), from about 0.001 to about 
0.5 molar equivalent of a spectrally distinguishable fluorophore tag 
associated uniquely witft each component in the Mh coupling step 
(2), said tag being/ identified by its characteristic excitation 
wavelength(s), emission wavelength(s), excited state lifetime and 
emission intensity, said tag being activated so as to form either a 
direct bond tor the surface of the solid support, either via a 
functional ^roup which is protected or not protected and is the 
same as gfr different from the functional group bonded to the 
component, a direct bond to the (N - 7)th component, or an 

:t bond via a C, -C 9 linear or branched alkyl linker moiety 
wh/ch is optionally interrupted by at least one oxygen or nitrogen 
*fom or a carbonyl, (CO)NH or NH(OO) moiety, said linker 
'being bonded to the functional group at the surface of the solid 
support, wherein when said functional group is protected, said 
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function group is deprotected prior to forming said/direct or 
indirect bond; and 

(4) recombining all M(N) batches and cleaving any^protecting group 
present at a group which is to participate/in a further coupling 
step; 

so as to form a compound having N components; 

f) performing an assay capable of indicatine^nat any compound in the library 
either while bound to or cleaved fronj/us solid support has the property of 
interest; 

g) collecting spectral fluorescence/data for each respective solid support so as 
to determine respective relive abundances of the fluorophore tags bound 
thereto; and 

h) analyzing the collated spectral fluorescence data by comparing the 
respective relative abundances of the fluorophore tags determined in step 
g) so as to/determine the N components coupled in the unique reaction 
series VSr the compound, thereby identifying the compound having the 
projafoty of interest. 
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38. The method of cl&jrf 37 wherein the components are independently selected 
from the group consisting of an amino acid, a hydroxyacid, an oligoamino 
acid, an oligopeptide, a saccharide, an oligosaccharide, a diamine, a 
dicarboxylic acid, aWmine-substituted sulfhydryl, a sulfhydryl-substituted 
carboxylic acid, anfaliWdieTsan aliphatic, a hecteroaliphatic, an aromatic and 
a heterocyclic moiet 

39. The method of clatfh 38\wherein the saccharide is a suitably protected D- or 
L-glucose, fructose, inositol, mannose, ribose, deoxyribose or fucose. 
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parathyroid hormone, 
comprising at least 




40. The method of clxpr3S wherein the oligopeptide is an enkephalin, a 
vasopressin, an oxytocin, an atrial natrietic factor, a bombesin, a calcitonin, a 

a neuropeptide Y or an endorphin, or a fragment thereof 
0% of the components thereof, or an isosteric analogue 
thereof wherein independently NH(C=0) is replaced by NH(CO)NH, 
NH(C=0)0, CH 2 (C=0) or CH 2 0; NH 2 , is replaced by OH, SH, N0 2 CH 3 ; CH 3 
S is replaced by CH (S=0) or CH 3 CH 2 ; indole is replaced by naphthyl or 
indene; hydroxyphenU is replaced by tolyl, mercaptophenyl or nitrophenyl; 
and/or hydrogen in art aromatic ring is replaced by chlorine, bromine, iodine 
or fluorine; C r C 4 alkfrl is replaced by partially or folly fluorinated C„-C 4 , 
alkyl. 



41 . The method of claim 38 \^herein the oligopeptide is an ACE inhibitor, an HTV 
protease inhibitor a cytolytic oligopeptide or an antibacterial oligopeptide. 

42. The method of dm^T 38 whepdin the aromatic is para-di substituted benzene, 
biphenyl, naphtlkleng^df^ either substituted or unsubstituted by 
linear or branched chain lower alkyl, alkoxy, halogen, hydroxy, cyano or nitro. 

43. The method of cl^m3S Lherein the heterocyclic moiety is 2,6-disubstituted 
pyridine, thiophene, 3,7-disubstituted N-protected indole or 2,4-disubsituted 
imidazole, either substituted or unsubstituted by linear or branched chain lower 
alkyl, alkoxy, halogen, hydroxy, cyano or nitro. 



44. The method of claim 37 wherein the solid support is a microsphere, a bead, 
a resin or a particle, and id composed of a material selected from the group 
consisting of polystyrene, polyethylene, cellulose, polyacrylate, polyacrylamide, 
or preferably a silica or glass bead. 
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45. The method of clairaV57 wherein the solid support is chemically modified by 
covalent attachment! of a substituted or unsubstituted oligo- or 
polyethyleneglycol, which is either terminated or unterminated by an amine 
substituted by either hydroxymethyl, chloromethyl, aminomethyl or 
mercaptomethyl, wherein the functional group at the surface of the solid 
support is hydroxy, chlbrme, NH 2 or SH, respectively. 

46. The method of claim 371 wherein the assay is performed while the compound 
is attached to its solid support. 

A 

47. The method of claim 37 wherein the assay is performed while the compound 
is cleaved from its serfidf^iroport under conditions whereby the compound 
remains adsorbed tof the solid\ support. 



48. The method of claim i7Uffierein when the property of interest is binding 
affinity of a compouriflto k recejjt<£ the assay is performed by determining 
a physical response K^bin^WDy 

a) first admixing with the! library of compounds a solution of a labelled 
receptor so as to result inl labelled receptor bound to at least one compound 
bound to a solid support] 

b) removing the solution frdp the solid support; and either 

c) washing the solid support ko as substantially to remove non-bound labelled 
receptor, and step (d); or 

d) measuring the physical resbonse due to bound labelled receptor so as to 
determine the binding affinity. 

49. The method of clsrfm 48 whereih receptor is labelled by a fluorescent dye, a 
colored dye, radioisotope or an qnzvme. 
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50. The method 



of claim 48 wherein the physical response is fluorescence 



51. The method 



emission, optical absorption or radioactivity, 
of c\4m\ 



independently selected from the group consisting of: 



— NH- CKR-CO — 



-r-o 



— X— (CHR,) a — 2— 



— X-(CHR,) a — 2 




37 wherein the components have a structure 



X— (CHR t ) a — (CR^CRjV— (CR 4 ) C — Y— 



X— (CHR t )a— 2— (CR^CRjJb— 2— (CR 4 ) C -Y— 



(CR,=CR 3 ) C — 2— (CR 4 ) ( 




Y — 



\ R. /e 



(CRjsCRjfe— 2~(CR4) ( 




Y— 
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— X— (CHR,) a — 2- 



-HCR 2 =CR3) c -2— (CR 4 ), 



R s 4 




and 



— X — (CHR,) a — 2- 



f=-W \ 
V 1 R, 'b 



-(CR^CRjfe— 2— (CR^ 




Y— 



wherein R„ R 2 , R 3 , RJ R 5 , and R« are independently methyl, ethyl, linear or 
branched chain Cyfaa\k$L phenyl, benzyl, benzoyl, cyano, nitro, halo, formyl, 
acetyl and linear br branched chain C 3 -C 9 acyl; wherein a, b, c, d and e are 
independently 0, lW^oib; wheVein X, Y and Z are independently NH, O, S, 
S(=0), CO, (CO)QMcoTjfe(C=0) or (CO) NH; and wherein W is 
independently N,/0 or Si 



52. The method of claim 37 wherein at least one component is an amino acid, and 
the protected or unprotected group which is to participate in a further coupling 
step is nitrogen, said protecting group being selected from the group consisting 
of N-fl-fluorenylmethyloxycarbonyl, t-butyloxcarbontyl, t-amyloxycarbonyl, 
(trialkysilyl) ethyloxycarbohyl, t-butyl and benzyl; 




53. The method of claim 37 wherein the fluorophore tag represents a bit of binary 
code, and comprises zero, one or more than one fluorescence dye, multiple 
fluorescent dyes, said dye(sl being spectrally distinguishable by excitation 
wavelength, emission wavelength, excited-state lifetime or emission intensity. 
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54. The method of claim 37 wherein the assay is performed by cleaving 
comnawas from the solid support while permitting diffusion through solution 
ancj buifliAg to receptors, said receptors being arranged in proximity to each 




55. THe methbd of claim 37 wherein the fluorescence data are collected from 
multiple sAlid supports using multi-spectral imaging methods. 



57. The mi 




jramopf th 



56. The method /dAbl^m 53 wherein emission intensity is distinguished by 
adjusting the[ra^jo jA the relative quantities of each fluorophore. 



f claim 56 wherein the ratio is 1:1, 2:1, 3:1 or 4:1. 



58. The method of claim 37 wherein the fluorophore tags are dyes selected from 
the group consisting! of compounds with the chemical names: 

3-(e-carboxypentyl)-3 , -ethyl-oxacarbocyanine-6,6 , -disulfonic acid 
1 -(e-carboxypentj|l)- 1 , -ethyl-3,3,3^3 , -tetramethylindocarbocyanine-5,5 , - 

disulfonic acic 
1 -(e^arboxypeptyfr- 1 , -ethyl-3,3,3 , ,3 , -tetramcthyl-3H- 

benz(e)i^ocarfto^ f anine-5,5\7,7'-tetrasulfonic acid 
1 Ke-carbo/ypenty 1 t 1 Yth^3,3 J 3^3 , -tet^amethylindocarbocyanine-5,5 , - 

disulfonic acid 
1 -(e^arbtbypenty^ 

benz(e)inao&caraocya acid 
l-(s-carboxypentyl)-l^^ 

disulfonic acid 

and are activated as actke esters selected from the group consisting of 
succinimidyl, sulfosuccinii^idyl, p-nitrophenol, pentafluorophenol, HOBt and 
N-hydroxypiperidyl 
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59. The method of clafiri 37 wherein the fluorophore tags are dyes selected from 
the group consisting of compounds with the chemical names: 
6-((4,4-difluoro-5,v-dimethyl- 4-bora-3a,4a-diaza-s-indacene- 
3-propionyl)amino) hexanoic acid 

6-((4,4^ifluoro-5-phenyl-4-bora-3a,4a-diaza-s-indacene-3-propionyl) 
amino) hexanoia acid, 

6-((4,4-difluoro- 1 ,3-dimethyl-5-(4-methoxyphenyl)-4-bora-3a, 
4a-diaza-s-indacehe- 2-propionyl) amino)hexanoic acid, 

6-(((4-(4,4^ifluoro-54(2-thienyl)^boraOa,4a^iaza-s-indacene-3-yl) 
phenoxy) acetyl) jmino)hexanoic acid, 

6^(((4,4^ifluoro^2-hi^yl)^bora-3Ma-diaza-s-indacene-3-yl) 
styryloxy)aeetyl) ajninAhexanoic acid, and 

6-(((4,4^inuoVo-5-(2-pWolyl)^oraOMa-diaza-s-indacene-3-yl) 
styryloxyj acetyl)aminphexanoic acid, 
and are activatedNe-actrvte esters selected from the group consisting of 
succinimidyl, sulfosuccinim^dyl, p-nitrophenol, pentafluorophenol, HOBt and 
N-hydroxypiperidyl. 



of clainrJ 



60. The method of clami 37 wherlein the fluorophore tags are dyes selected from 
the group consisting of compounds with the chemical structures: 
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;tivated as active esters selected from the group consisting of 
Jfosuccinimidyl, p-nitrophenol, pentafluorphenol, HOBt and N- 
lyl. 

61. The method off cldnj/37 wherein one of the fluorophore tags uniquely 
associated with la preselected component or reaction comprises a ligand and a 
of binding specifically to the ligand, said ligand being 
[uorophore and attached in a post-assay reaction, said 
; prese nt on the solid support and attached prior to, concurrently 



ith 



tt to the coupling of the component, whereby the labelled 
iound to the substance indicates the presence of the preselected 



62. The m&ftod of claim 37 wherein the solid support is a bead, and spectral 
fluorescence^ data/ are collected by 

a) fo^Tiirig e^ner a static planar array or a dynamic planar array of beads; and 

b) obtamiite a fluorescence image for at least one bead. 



of claim62 



63. The method of claim 62 wherein the planar array of bead^is formed adjacent 
to the planar walls of a sandwich flow cell and controlled by light-controlled 
electrokinetic means. 

64. The method of clainv^2wherein the dynapfic planar array of beads is formed 
by using an apparatus capable of dynamically assembling and disassembling 
an array of beads at an interface/between an electrode and an electrolyte 
solution, said apparatus compiling: 

i) an electrode, an electrolyte solution and an interface there between; 

ii) a plurality ofbeads located in said electrolyte solution; 
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iii) said electrode being patterned to include at least one area/of 
modified electrochemical properties; / 

iv) an illumination source which illuminates said electrode /with a 
predetermined light pattern; / 

v) an electric field generator which generates an electric/field at said 
interface to cause the assembly of an anray of beads^in accordance 
with the predetermined light pattern and the^ electrochemical 
properties of said electrode; and / 

vi) an electric field removal unit which removes said electric field to 
cause the disassembly of said array of bemls. 



65. The method of claim 62 wherein spectral fluorescence data are collected for 
the bead array by initially forming a spatially encoded array of beads 
suspended at an interface between an elefctrode and an electrolyte solution, 
comprising the following steps: / 

i) providing an electrode and/an electrolyte solution; 

ii) providing multiple type? of particles, each type being stored in 
accordance with chenncally or physically distinguishable particle 
characteristics in oiie of a plurality of reservoirs, each reservoir 
containing a plurality of like-type particles suspended in said 
electrolyte solution; 

iii) providing sakl reservoirs in the form of an mxn grid arrangement; 

iv) patterning said electrode to define mxn compartments corresponding 
to said mkn grid of reservoirs; 

v) depositing mxn droplets from said mxn reservoirs onto said 
corresponding mxn compartments, each said droplet originating from 
one of said reservoirs and remaining confined to one of said mxn 
icompartments and each said droplet containing at least one particle; 
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vi) positioning a top electrode above said droplets so As to 
simultaneously contact each said droplet; 

vii) generating an electric field between said top electrode a*(d said mxn 
droplets; 

viii) using said electric field to form a bead array in iach of said mxn 
compartments, each said bead array remainingipatially confined to 
one of said mxn droplets; 

ix) illuminating said mxn compartments on said patterned electrode with 
a predetermined light pattern to maimfin the position of said bead 
arrays in accordance with said pre^Jetermined light pattern and the 
pattern of mxn compartments; ami 

x) positioning said top electrode/closer to said electrode thereby fusing 
said mxn droplets into a continuous liquid phase, while maintaining 
each of said mxn bead/ arrays in one of the corresponding mxn 
compartments. 



66. The method of clajjn 65 Wherein said compartments are hydrophilic and the 
remainder of said electeode surface is hydrophobic. 



20 



67. The method of 6\pm 37 wherein TV is an integer from at least 3 to about 12. 




68. The method/6f claim 37 wherein M and M(N) are independently an integer 
from at le&t 4 to about 12. 



25 



69. The method of cmnySl wherein from about 0.01 to about 0.05 molar 
equivalen^oj^spe^trally distinguishable fluorophore tag is added in step c). 



70. A comix(imS h^ing a selected property of interest as identified in accord with 
clak6 37.^ " 
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71. A cheg^SUibrary prepared in accord with claim 37 



72. An apparatus for identifying a compound having a selected y^roperty of 
interest in a library of compounds, each of said compounds beirfg bound to its 
respective solid support, and being produced by a unimte reaction series 
composed of N coupling and reaction steps, wherein eaA said compound is 
prepared from a set of components which are independently the same or 
different, and N is an integer from at least 1 to ab^ut 100, said solid support 
being at least one particle array, said apparatus/comprising: 

a) an electrode and an electrolyte solution having an interface therebetween; 

b) an electric field generator which generates an electric field at an interface 
between an electrode and an electoolyte solution; 

c) said electrode being patterned t^/faodify the electrochemical properties of 
said electrode; 

d) an illuminating source /which illuminates said interface with a 
predetermined light pattern to control the movement of said particles in 
accordance with said/redetermined light pattern and the electrochemical 
properties of said efectrode; 

e) means for preparing said chemical library, which comprises: 

i) means for dividing a population of solid supports having at least one 
type of a first functional group at the surface of said solid support 
seized from the group consisting of C0 2 H, OH, SH, NH 2 , NHR, 
i 2 Cl CH 2 Br and CHN 2 , wherein R is a linear C r C 9 alkyl group, 
into M batches, wherein M is an integer from at least 2 to about 50; 
means for coupling the M batches of solid support in a set of at least 
one reaction respectively with M different initial components so as 
to form a bond with the solid support via said first functional group, 
said components being protected or unprotected at a group which is 
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•o Pupate i„ a further couphng step mi orthogonally proteci 
at non-participating group(s); / 
«0 means for adding t0 ^ bateh ^ ^ ^ / 
concurrently therewith, or subsequently „ ^ . f) ^ 7 o ' 
* abou, 0.5 molar equivalent of , dis Z ishable 

fluoroph 0re u g a S s«i at eduni q ue ly w ifll eachim«a.cJpo„e„,, said 
^ being identified by jts ^7 

™~"l««ci,ed^^ 
sa,d tag being activated so as to be capable/^ forming either 
to« bond to a. surface of the so M suppo/eimer via the firs, or 
a second function* group which is pro.ee/, or ^ 
*e same as or difTeren, fa. ^ ^ / ^ ^ ^ ^ 
*. component, or an indirect bo „d v/a C.-C,, hnear or branched 
alkyl Unker moiery which is eifter/temtpted or uninterrupted by 
ether a. least one oxygen or nitrogen atom or a carbonyl, (C=0)NH 
or NH(C-0) moiery, said U a being bonded to said second 
functtona. group a, the surfa/e of the solid support, whereto wha 
satd second functional g^p is prottcted> ^ ^ 

S™p is deprotected U ,„ foxing said direct or indirect bond- 

and either / 

iv) mear,s for recomb/„ g a.. M batches and Ceaving any protecting 
S™P present at/group which is to participate in a further coupling 
step, and step/ v)-viii); or 

v) means for iferatively N - I times 

(1) diving a population of solid supports into MM batches 
*Win M(N) depends on Nmi is an integer from a. leas. 2 
/to about 25; 

7 C0UpIi,,8 *» ^ »f solid -PPom respectively with 

/ MM differen, components, wherein MM is the number of 
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batches during the Mh step, said components being protected 
or unprotected at a group which is capable of participating in 
a further coupling step and orthogonally protecl!ed at a 
non-participating group(s); / 
adding to each batch either prior to couplmg step (2), 
concurrently therewith, or subsequently to step^), from about 
0.001 to about 0.1 molar equivalent of a different spectrally 
distinguishable fluorophore tag associate^ uniquely with each 
component during the Mh coupling sfep (2), said tag being 
uniquely identified by its excitatkm wavelength, emission 
wavelength, excited-state lifetirpfe or emission intensity, 
whereby said tag is activated sjf as to be capable of forming 
either a direct bond to the solid support, either via an Mh 
functional group which is protected or unprotected and is the 
same as or different from the first functional group, or an 
indirect bond thereto Via a C r C 9 linear or branched alkyl 
linker moiety which is either interrupted or uninterrupted by 
either at least one </xygen or nitrogen atom or a carbonyl or 
NH(C=0) moiety( or a direct bond to the (N-l)\h component 
which if protected is priorly deprotected, said tag or linker 
being bound /ia the group which is to participate in a further 
coupling stfep, wherein when said Mh functional group is 
protected/ said Mh functional group is deprotected prior to 
forming said direct or indirect bond; and 
reconciling all M(N) batches and cleaving the protecting 
groop present if present at a group which is to participate in a 
Anther coupling step; 

'to form a compound having N components; 




WO 98/53093 



57 



PCT/US98/10719 



10 



vi) means for performing an assay capable of indicating itfat any 
compound in the library either while bound to or cleaned from its 
solid support has the property of interest; / 

vii) means for collecting spectral fluorescence dafa for each respective 
solid support so as to determine respepfwe relative abundances of 
the fluorophore tags bound thereto^ 

viii) means for analyzing the coUrcted spectral fluorescence data by 
comparing the respective relative abundances of the fluorophore tags 
determined in step vii^so as to determine the TV components coupled 
in the unique reaction series for the compound, thereby identifying 
the compound/having the selected property of interest. 




